Selection of evodiamine as a novel topoisomerase I inhibitor by structure-based virtual screening and hit optimization of evodiamine derivatives as antitumor agents.
Human topoisomerase I (TopoI) is recognized as a valuable target for the development of effective antitumor agents. Structure-based virtual screening was applied to the discovery of structurally diverse TopoI inhibitors. From 23 compounds selected by virtual screening, a total of 14 compounds were found to be TopoI inhibitors. Five hits (compounds 1, 14, 20, 21, and 23) also showed moderate to good in vitro antitumor activity. These novel structures can be considered as good starting points for the development of new antitumor lead compounds. Hit 20 (evodiamine) was chosen for preliminary structure-activity relationship studies. Various groups, including alkyl, benzoyl, benzyl and ester, were introduced to the indole nitrogen atom of evodiamine. The substituted benzoyl groups were found to be favorable for the antitumor activity and spectrum. The 4-Cl benzoyl derivative, compound 29u, was the most active one with IC(50) values in the range 0.049-2.6 μM.